Background. The question of whether unipolar clinical depression differs categorically from limited depressive complaints has important implications for the disorder's assessment, treatment and research. This crucial issue has proven difficult to resolve, in part because many studies to date have relied on self-report measures or on clinically homogeneous samples. We therefore applied Meehl's taxometric method to a large, clinically heterogeneous sample, and examined the latent structure of depressive episodes using both self-report and structured clinical interview data.
INTRODUCTION
Is there any boundary in nature between clinical depression and mere unhappiness ? The question has inspired a controversy that has persisted over several decades (e.g. Seligman, 1978 ; Angst & Merikangas, 1997; Cox et al. 1999) with no sign of diminishing in recent years (e.g. FechnerBates et al. 1994; Flett et al. 1997 ; Cole, 2004) . Resolving the controversy could profoundly change how researchers conceptualize the causes, correlates and consequences of depression. For example, unequivocal evidence that episodes of unipolar depression have a distinct etiology, course and/or treatment response, that is that they constitute a clinical taxon (Meehl, 1992) , could improve case identification, would challenge the common research practice of allowing subthreshold mood complaints to serve as a proxy for depression, and would challenge theories that assume dimensionality, including Beck's cognitive theory of depression (Clark et al. 1999) . Conversely, if unipolar depression is dimensional, then replacing current diagnostic criteria with dimensional diagnosis should improve prediction of the course, prognosis and outcome of depression, and should enhance statistical power in depression research (Fraley & Waller, 1998) .
Striking similarities have been documented between major depressive episodes (MDEs) and so-called limited, subclinical or subthreshold depressive episodes (e.g. Wells et al. 1989 ; Judd et al. 1994 ; Kendler & Gardner, 1998 ; Lewinsohn et al. 2000) . But such findings cannot resolve the continuity controversy, because a manifest symptom continuum can conceal a latent clinical taxon (Meehl, 1995) . A consensus has therefore emerged that depression researchers must test latent structure using statistical techniques validated for that purpose (Cole, 2004) . The taxometric analytic method (Meehl, 1995; Waller & Meehl, 1998) , used in the present study, is a leading approach in the study of latent structure (Meehl, 1973 ; Meehl & Golden, 1982; Meehl & Yonce, 1994 , 1996 Waller & Meehl, 1998) .
Taxometric studies of clinically selected populations There have been several taxometric investigations of the structure of depressive symptoms, but most have relied on samples selected on the basis of one or more clinically significant symptoms. For example, Slade and Andrews (2005) reported a dimensional latent structure for depressive symptoms in a very large community sample, but analyses were restricted to participants who had endorsed 2 weeks or longer of pervasive depressed mood and/or anhedonia (i.e. criterion A in the DSM-IV MDE criteria). Prisciandaro and Roberts (2005) inferred dimensionality of depressive symptoms within a large sample of non-patients, all of whom shared a lifetime history of DSM MDE criterion A (persistent depressed or anhedonic mood). Ruscio and Ruscio (2000, Study 1) found evidence for a dimensional latent structure for self-report depressive symptoms in analyses restricted to veterans seeking evaluation for post-traumatic stress disorder, a majority (63 %) of whom met criteria for major depressive disorder (MDD). Overall, most studies of selected samples have found evidence for a dimensional structure to depressive complaints, but one important recent exception is Ruscio et al. (in press b) , who found evidence for a clinical depression taxon using a large, diagnostically diverse out-patient psychiatric sample.
A possible weakness of such studies has been implied in several recent reviews of the continuity controversy (e.g. Fechner-Bates et al. 1994; Coyne & Schwenk, 1997 ; Solomon et al. 2001; Slade & Andrews, 2005) : because individuals with modestly elevated depressive symptoms are included in such studies only if they have pre-existing internalizing psychopathology, their mild depression symptoms may generally represent incipient or partially remitted clinical episodes -formes frustes of the same pattern seen in diagnosable cases. By contrast, modestly elevated individuals in the general community could typically exhibit a qualitatively different -benign -symptom pattern, representative of mere transient distress. Indeed, some samples selected for non-affective internalizing psychopathology have nearly universal histories of affective illness (Bleich et al. 1997) . As depression is conceptualized as a waxing and waning lifetime syndrome (APA, 1994 ; Judd et al. 1998) , subthreshold depressive complaints in the context of a history of MDD might usually represent limited recurrences of the clinical symptom pattern. Studies of clinically selected samples might therefore tend to yield dimensional depression solutions because such datasets contain few, if any, true non-taxon cases.
Conversely, several taxometric subtyping studies have reported evidence for subtypes of MDD (e.g. Haslam & Beck, 1994; Ambrosini et al. 2002) . But such studies typically examine only diagnosable MDD cases, and therefore do not help to resolve the question of continuity/ discontinuity across the full range of symptom severity. They cannot resolve, for example, whether very limited endogenous complaints exist along a continuum with pronounced endogenous complaints, or differ categorically (Solomon et al. 2001) .
Taxometric studies of clinically unselected populations To our knowledge, four published taxometric reports have explored the latent structure of depressive symptoms using samples that were not uniformly selected for some kind of psychological complaint ; two of those studies analyzed self-report [Beck Depression Inventory (BDI) or Minnesota Multiphasic Personality Inventory (MMPI)] depression symptoms. Ruscio & Ruscio (2000, Study 2) reached an inference of dimensional latent structure for MMPI depression scale scores using a large sample of general medical and psychiatric patients. Ruscio & Ruscio (2002) reached an inference of dimensional latent structure for BDI scores in a large undergraduate sample. Beach and Amir (2003, 2005 ) inferred a taxonic latent structure for a subset of somatic BDI items in an undergraduate sample, although that interpretation has been controversial (Ruscio et al. 2004, Study 1) . A fourth study (Hankin et al. 2005) found evidence for a dimensional latent structure for depressive symptoms in a large unselected youth sample, but used an interviewer-administered self-report scale [Child and Adolescent Psychopathology Scale (CAPS) ; Lahey et al. 2004] in which each depressive symptom is assessed with reference to its presence at any time in the past year (' during the last twelve months were there times when …'). A high CAPS depression score could therefore represent depression symptoms that occurred during past months or weeks, either separately or simultaneously, and up to 12 months ago. Such patterns would not necessarily capture the core structure of a current MDE, that is the simultaneous current experience of persistent multiple symptoms.
To summarize, on the one hand findings from taxometric studies using clinically unselected samples are somewhat contradictory and limited by exclusive reliance on self-report measures. On the other hand, the implications of dimensional findings in studies of clinically selected samples may be limited because of possible exclusion of most complement class members. Taken together, there appears to be a noteworthy lack of taxometric studies that have examined well-validated structured clinical interview symptom ratings in unselected samples. We believe ours is the first published study to offer such an analysis, and also the first to examine the latent structure of BDI and interview-based MDE symptoms within a single sample.
The present study Data were drawn from the Oregon Adolescent Depression Project (OADP), a longitudinal epidemiological study of psychopathology in which an initially unselected sample of 1709 high-school students (ages 14-18) was assessed repeatedly to age 30. The OADP sample affords adequate representation of non-depressed, subthreshold, and depressed individuals, and provides both self-report and reliable structured symptom ratings. Previous OADP publications have reported on the prevalence and incidence of mental disorders, the correlates of diagnosable and subthreshold depression, and the stability of psychopathology into adulthood. This is the first OADP report on the latent structure of unipolar depression.
METHOD Participants
The original OADP sample consisted of 1709 students drawn at random from a total population of 10 200 students at nine high schools in western Oregon; these students were paid to complete a psychological assessment and diagnostic interview (T1). One year later (T2), 1507 of the participants were assessed again, with repeat and additional instruments. Prior publications have described the local representativeness of the T1/T2 OADP sample and have compared participating and non-participating students (e.g. Lewinsohn et al. 1993) . Later waves were collected, but our analyses focused on the T1/T2 waves for which there were essentially complete repeated administrations of depression measures.
Depression measures Diagnostic interviews
The T1 and T2 Axis I diagnostic interview was based on the Schedule for Affective Disorders and Schizophrenia for School-Age Children (K-SADS ; Orvaschel et al. 1982) , modified to assess lifetime and current disorders according to DSM-III-R criteria (APA, 1987) . MDD diagnoses at T1 and T2 conformed with both DSM-III-R and DSM-IV criteria (APA, 1994). K-SADS interviews at T2 were combined with the Longitudinal Interval Follow-up Evaluation (LIFE ; Keller et al. 1987) , and the combined instrument was modified to probe for continuing or emergent episodes since the previous interview. Diagnostic interviewers were carefully selected, trained and tested, and reliability of diagnoses was very good to excellent (see Lewinsohn et al. 1993 for detailed descriptions of rater qualifications and reliabilities). For current MDE, k was 0 . 88 at T1 and 0 . 83 at T2.
Hamilton Depression Rating Scale items
The K-SADS/LIFE interview module was augmented with a 14-item version of the Hamilton Depression Rating Scale (HAMD ; Hamilton, 1960) . The original HAMD is a 21-item clinician-rated measure of depressive symptoms that is completed subsequent to a detailed clinical interview. Each HAMD symptom item is scaled (0-3 or 0-4) so that higher scores represent more severe symptoms. Some HAMD items closely overlap with DSM MDE symptoms, but the scaling is substantially different. For example, the DSM requires only a judgment of clinically significant/non-significant for psychomotor retardation, and permits consideration of unobserved retardation. By contrast, the HAMD focuses exclusively on retardation observed during the interview and requires a more fine-grained differentiation (' slight retardation at interview ', ' obvious retardation ', ' interview difficult', ' complete stupor '). For our analyses only the 14 HAMD items with the highest validity coefficients were considered for inclusion in composite DSM/HAMD indicators, and of those, only the ones that assessed MDE symptoms were retained. Rater agreement statistics for this HAMD short form are unavailable but are presumed to be adequate given the excellent reliabilities of the K-SADS and LIFE interview modules within which the items were rated.
Beck Depression Inventory (BDI) All participants completed the BDI as part of a larger questionnaire battery at T1 and T2. The BDI exhibits high validity as an index of symptom change in diagnosed depressives (Beck et al. 1988 ), but may be valid only as a measure of distress, dysphoria or negative affectivity in non-clinical cases (Kendall et al. 1987) . Each of the 21 BDI items estimates the severity of a depressive symptom during the past week on a scale of 0 (completely absent) to 3 (most severe). In the present sample BDI scores were positively skewed at both T1 (mean=7 . 05, S.D.=7 . 48, skewness=1 . 66, a=0 . 88, n=1709) and T2 (mean=5 . 41, S.D.=7 . 13, skewness=2 . 27, a= 0 . 90 ; n=1482). BDI descriptives in the present sample resemble the values reported for undergraduate samples (e.g. mean=7 . 42, S.D.=6 . 67, a=0 . 89 in Dozois et al. 1998; mean=6 . 37, S.D.=6 . 26, a=0 . 87 in Ruscio & Ruscio, 2002) and for high-school samples (e.g. mean=8 . 45, S.D.=7 . 41 in Ehrenberg et al. 1990 ).
Exclusionary criteria
Participants were omitted from analyses if they met any of five DSM-IV MDD exclusionary criteria, each of which represents a possible clinical taxon that co-occurs with depression and could therefore confound interpretation of the latent structure of depression. These exclusions are : lifetime bipolar diagnosis; lifetime non-affective psychotic diagnosis ; current bereavement ; current organic mood syndrome ; or current substance-induced mood syndrome. This resulted in 44 exclusions at T1 (2 . 4 %) and 39 at T2 (2 . 3 %).
Taxometric analyses
The taxometric method is designed to determine whether the structural relationships among indicators of a particular construct (e.g. depression) imply the existence or non-existence of two latent groups: a taxon (e.g. depressed individuals) and its complement (e.g. non-depressed individuals). Instead of testing a directional or null hypothesis, consistent evidence of either taxonic or dimensional structure is sought across multiple tests. Confidence increases when multiple analyses converge on a taxonic or dimensional structure.
Indicator sets
Multiple measures of depression and waves of data were available. The primary selection criteria were that each indicator should be able to distinguish a putative taxon and complement class with sufficient validity, and that pairs of indicators be correlated substantially more highly in the full sample than within putative groups. Our approach was to analyze many candidate indicator sets and retain those that met these requirements and yielded taxometric results that were interpretable (i.e. more consistent with either taxonic or dimensional structure) rather than ambiguous (i.e. equally consistent with both of these structural models).
BDI item pairs in configurations developed and described by Ruscio & Ruscio (2000) were used (1654 cases at T1 and 1424 at T2).# # Following Ruscio & Ruscio (2000) , we also constructed indicator sets using individual (rather than paired) BDI items from both T1 and T2 data. Analyses of those additional indicators were consistent with the paired-item analyses and are omitted here to conserve space.
Using a permissive criterion (currently meets DSM criterion A of persistent depressed mood or anhedonia in structured diagnostic interview), the base rate for the putative current depression taxon was 0 . 120 at T1 and 0 . 08 at T2 ; using a restrictive criterion (currently diagnosed MDD), the base rate was 0 . 024 at T1 and 0 . 032 at T2. Even the lower estimates of the putative taxon's base rate were judged adequate for taxometric analyses in such a large sample.
A combination of T1 Hamilton items and T1 DSM symptoms yielded two additional indicator sets, each of which contained eight composite indicators (see Table 1 ). Complete composite indicator data were available for 1629 individuals ; using the permissive criterion the base rate was 0 . 120, and using the restrictive criterion it was 0 . 024. Estimates of indicator validity and within-group correlations for all indicator sets retained for analysis are shown in Table 2 .
Analysis plan
We performed three taxometric procedures using each set of indicators : MAMBAC (Mean Above Minus Below A Cut ; Meehl & Yonce, 1996) , MAXEIG (MAXimum EIGenvalue ; Waller & Meehl, 1998) , and L-Mode (Latent Mode ; Waller & Meehl, 1998) . Perhaps because the putative taxon was so small, neither MAMBAC nor L-Mode yielded interpretable results. All of the MAMBAC curves sloped upward at the upper end, a pattern equally consistent with a small taxon or a latent dimension with positively skewed indicators (Ruscio et al. 2004) . All of the L-Mode graphs were ambiguous in the sense that perturbations toward the right end of each frequency distribution could either be viewed as chance-level occurrences, consistent with the unimodal shape expected for dimensional structure, or interpreted as bumps representing the emergence of a second -and much smaller -group, consistent with the bimodal shape expected for taxonic structure.
Provided that all indicators are sufficiently valid, the multivariate MAXEIG procedure can be a more powerful tool than MAMBAC and LMode for determining whether a small putative taxon is present ; the MAXEIG inchworm consistency test (Waller & Meehl, 1998) helps to resolve otherwise ambiguous results. This technique involves systematically increasing the number of overlapping windows in the analysis. A small taxon should produce increasingly peaked curves with larger numbers of windows, whereas curves for dimensional data should remain cusped (non-peaked) even with the largest number of windows. In the present investigation, the inchworm consistency test proved invaluable because of the small size of the putative taxon.
Because the DSM-Hamilton indicator sets were constructed based on a conceptual aggregation of items, nuisance covariance may have prevented detection of a taxon if one existed. Two techniques were therefore used to pare the full set of indicators down to smaller numbers that represented more conceptually and empirically distinct facets of depressive episodes, with the goal of reducing nuisance covariance to tolerable levels. First, we began MAXEIG analyses with all eight indicators but successively dropped a single indicator with the lowest indicator validity and highest nuisance covariance until only three indicators remained. These analyses are referred to as the 'best indicators ' analyses. Second, we combined one indicator at a time for successive analyses until only three composite indicators remained. (The item with the lowest difference in its average full-sample and within-groups correlations with all other indicators was selected to be collapsed with another item. The latter item was identified as the one whose correlational difference score, that is full-sample minus within-groups, would be most improved by combining it with the former item.) We refer to those analyses as the 'combined indicators ' series. Finally, several artificial dimensional data sets were created using a latent factor model and eight indicators (n=1500), and was submitted to the best-indicator and combined-indicator algorithms. None of the MAXEIG inchworm consistency tests yielded a peaked curve. Therefore, both techniques appear to be resistant to spuriously taxonic results.
RESULTS

BDI indicator sets
MAXEIG results for T1 and T2 paired-item BDI indicator sets are shown in Fig. 1 . Full panels of curves were inspected to make sure that the averaged curves in Fig. 1 fairly represented a trend observed across all indicators. The paired-item indicators exhibit the prototypical shape for a small taxon clearly for the T2 data, and somewhat less clearly for the T1 data, although both panels exhibit a progression from initial ambiguous right-end cusps toward more fully defined taxonic peaks.
Consistent with an inference of taxonic structure, taxon base rate estimates remained highly consistent as the number of windows increased within each application of the inchworm consistency test. As Ruscio et al. (2004) noted, such consistency in the presence of a small taxon would be expected, whereas when indicators represent a dimensional construct base rate estimates would be expected to fall with increasing numbers of windows. At T1, paired-item base rate estimates ranged only from 0 . 083 to 0 . 087. At T2, paired-item estimates ranged from only 0 . 099 to 0 . 104.
DSM-Hamilton indicator sets
Results for these analyses are shown in Fig. 2 (a,  b) . A fairly consistent taxonic pattern of curves emerged in the combined indicators MAXEIG series; curves initially rose ambiguously toward a right-end cusp, but as the number of indicators was reduced the inchworm consistency test revealed better-defined taxonic peaks. By the time the indicator set had been reduced to five indicators, results were consistent with expectations for a small taxon. Reducing the number of indicators beyond this point yielded ambiguous results, possibly because there were too few indicators of sufficient validity to distinguish taxonic from dimensional structure. Consistent with that possibility, in the best-indicators analyses -which retained the three most valid indicators -a large majority of the curves continued to show a taxonic peak even when the number of indicators had been reduced to 3. DSM-Hamilton taxon base rate estimates were consistent with one another within and across all estimates (for the 24 best-indicator analyses: mean=0 . 065, S.D.=0 . 011; for the 24 combined-indicator analyses: mean=0 . 053, S.D.=0 . 006). All base rate estimates fell within the range of plausible values bounded at the lower end by the restrictive and permissive depression class criteria described above. The base rate estimates are lower in these analyses than in the BDI analyses, but this is consistent with the higher within-group indicator correlations in the BDI data (a relationship documented in Ruscio et al. in press a). The full sequence of taxometric analyses was re-run after excluding all cases matching the DSM-IV melancholic MDE specifier. The taxon base rate estimates were somewhat reduced, as expected, but the pattern of results was unchanged.
DISCUSSION
Much is at stake in the controversy over the latent structure of depressive episodes ; the outcome of this issue could alter how mood symptoms are diagnosed, studied and treated. For example, if depressive episodes prove to be taxonic, then intensive study of taxon members could lead to a better ability to differentiate clinically meaningful presentations from transient distress. If depressive episodes prove to be dimensional, then categorical decision models may need to be replaced with assessment strategies that emphasize the importance of symptom severity as a continuous variable.
In the present study we used the taxometric method to examine the episode continuity question, relying on expert clinical ratings and a large, clinically unselected sample. Evidence for taxonic structure was found using the inchworm consistency test, an approach to MAXEIG analyses that can help to distinguish a small latent taxon from a dimensional construct with positively skewed indicators (Ruscio et al. 2004) . The taxonic pattern emerged fairly consistently in MAXEIG analyses across both selfreport and clinical symptom indicator sets, and the pattern persisted even when cases of melancholic depression were excluded.
To our knowledge this is the first published taxometric investigation of depression to rely on both a predominantly unselected sample and DSM-defined depressive symptoms ; and the first to compare the latent structure of selfreport and expertly rated symptoms within a single sample. Our primary finding contradicts dimensional findings from several studies of selected samples. However, as noted earlier, it is not yet clear whether studies of selected samples can resolve whether a structural boundary exists 
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in the general population. Furthermore, our conclusions are quite consistent with a recent finding of taxonic latent structure in a large, diagnostically heterogeneous out-patient sample (Ruscio et al. in press b) . Despite the study's distinctive strengths, four limitations merit particular consideration. First, although the preponderance of MAXEIG curves appeared consistent with a taxonic structure, one of two subsets of curves (the 'combined indicators ' set) became ambiguous when fewer than five composite indicators were used in analyses. Second, only one taxometric procedure yielded interpretable results, probably due to the challenge of detecting a small taxon. Although the MAXEIG results were interpretable as taxonic across multiple indicator sets, in different configurations, and with different numbers of overlapping windows, consistency of results across multiple procedures would have afforded greater confidence in the conclusion of taxonic structure. Third, our findings so far bear only on the structure of adolescent depression. Fourth, establishing evidence that a taxon exists is only a first step ; determining the clinical implications of taxon membership requires additional investigation.
For all of those reasons it is important to regard these inferences of taxonic structure as fairly tentative, and to seek their replication and extension in other large, unselected samples. Until then, any firm conclusions about the structure of depressive episodes or the distinguishing characteristics of taxon members strike us as premature, particularly in light of conflicting findings in methodologically diverse studies. What we can say unequivocally is that both our present findings and another recent report of taxonic structure in an interviewed sample (Ruscio et al. in press b) contrast sharply with suggestions that the latent structure of episodic depression has been resolved by recent studies in favor of dimensionality (e.g. Schmidt et al. 2004 ; Slade & Andrews, 2005) . We would argue instead that this perdurable controversy -now well into its third decade -still resists a final verdict.
